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(54) SEPARATOR FOR FUEL CELL AND FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separator for 
fuel cells excellent in dimension accuracy, and in both of 
conductivity and gas impermeability, and the fuel cell 
excellent in power generating efficiency. 
SOLUTION: The separator for fuel cells is a molded 
thing that contains a harden thing of a heat-hardening 
resin: 3 to 20 weight parts to a coarse grain powder of 
small sphere of meso-carbon made to graphite: 100 
weight parts, the above coarse grain powder of the thing 
made to graphite is the powder of the thing made to 
graphite having 50 (im < grain size <300 ^m, a specific 
surface area <1.5 m2/g, and an average aspect ratio of 
the powder grains <3. Further the separator for fuel cells 
has the above molded thing which contains one sort, or 
two or more sorts chosen from the granule powder of 
the small sphere of meso-carbon made to graphite, the 
granule powder of the small sphere of bulk meso-phase 
pitch made to graphite, a graphite powder, a carbon 
black, and fine detailed carbon fibers, and the fuel cell 
uses these separators for fuel cells. 
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64) immLffi-trtu-? 



(57) [gift] 

* : loo ftaafcftUTMmift^OBttf! : 3-20 
50m m <S9I^300 <im . Jt&fflHUl.SwVg . 

l&^fW&T*^* hits 3©miMk«ltt*"C** 




(2) 



* : 100 «*gp{C^LTii®<tttet)!§©«ft« : 3^20 
50Mm <&S^300 (tm . IbSffiSt^lSnVq • 

[»*b 2 ] weiMfifbttfitttt^ •• ioo mmmctt 

MbM^^ : ioo SfigPWT^W-r * C <b 10 

atrsaisai i iBt£©M*4«feffl-fe^i/-- 

IB 

JBlfi{blMflttl&*©tll8£ 50m m (1) 

[»*«3 ] msaniMtwffltt©* : ioo mmsisfcft 
i«sfctt2SJ^*£8i*eioo a*S5«T^w-rs 

[gt£J54] Iife'W£Mv'7x-Xb'?*©^§8 j fb 20 

«&*©¥$»§»* SOlira WT. MJ»©Wi'tI# 

T. ^^^©^i^^l^^ymWT. 
£#500 urn i 3 IBS 

©j&ftfctfeffi-te^U'-*. 

[BUR* 5 3 l - 4i»f ti*>KIBK©«H4«fc 

[000 13 

-*fc<fc0^*»KHU »«:. WIS. *«tt* 
[00023 

*©»£*&*J>&<r>8*iSitt or*©«*W!WSS*» 
tt>S. lBH«i©SW£ *ft?it©«£KJ: 

^T-S*Kt4®feK. #£®&g#80~100 'Ciffii^fcA. 

[ 0 0 0 3 3 m ik. Bt**^sMB*«tt©*«a*» 
m0tc<fc-5-cmi"= ft*. bikjbi^t. nj@»»a 
2« 3 warn*. 4i**'<u- 

5?. 5«#Xfly&ffl©?3l£^-f° 01K^«fc^K. M 

mft+mim&mm&m+nMm 1 ©whks 

/<u-*4*^urBlli0fc*>©-c**. so 
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[0004] mim^nmmt sk/*-?* 

ta^-^w* >® (PFSA) -f * £ Wl 

4 /<:»©*»£ Lr©«l4*tt*iWIIO 
«SU«tti(,r©«teffB#3ft*fc». ftftfc#** 

[0 00 5] C©«©'te'<l'-i , £l'"Ctt. A» 
JS^*««MlIl/fcfc©. *^>UX& 
£©^tm*lt^It/fcfc©*^3ti^t»fc. b 

£«*»It,fc-lr/<i/ -*©»£». «W©«flK<fc9 

[000 6] iBLfcflWjStlBfefSfc*©*'^- 
t/fclftlS^aMRf4«ft©-b'' 5 U- ***H*3 *iT^ 

5 <«HPPM-334927#&*. WWOl" 297337^H8 

#)$) . ±IBl/fc-fe^*U-^«. tfx^ifStt. $fb© 

So 

[0007] a». WEUfcH 

ltc^f <£5K. **&t*©«»*^. 2«&4*©BWb 
ft*^^«J&-r-Sft:«>©**^Kffl©^5% > -k^U- 

^. ^i*Bffl©8l5©aiSjW^J&-'r*4<t. ^© 
[0 00 8] £fc, f»H«»m-fe^U-*KB*3ti4 

©fcfe. 4t^BS62 - 260709^^K45t>f > tStg^SOW 

m jgiTr**^ v*-#>'N»»©IMfi(b**#tti 
0 . 10- 3aM%©^«[btt^))l?:S^SiIi Ore 'J >® 

a^mtfeffl-fe t' - * s tit i >5 . 
[0009] *^^^#«!SR*i3a»«l*»«^* 
4 y y * - #>/J>»(MMBIb*©dW««:ttirr 4fc 
». te^91©fi4iQfifi%J:0ii>*<-rSC<!:KJ:-5-C 
S^J:bfi5T: ; S:3 6K/h$<n>c<t*5pjfig-e$ ) So l/* 1 
L. ^ y^-*'>/J^i*HISIb%©SS* 5 50<im WTi 
ifg^iJ©fi^i0B»%J: t )^<t-2>i, 

tt^ia©ai8*te^siJ-ca«>*ci*«iiiii<to. ^/^ 



3 

- * £ i/THns c t &-e%t£K\ 

[ o o 1 o j *&. &-£m®m%-ma%& t 

S£. fiWf*14#®TL. /I#£fi©^&fi!l£lt|g*ifc-lz 

a u - * * 9 z> c t tm% £ tt o . wr te t fc $ k m e> 

2i4072#^*{ctt» jt v *-#>/MW*©JilMb1lrt>a 

m&mzwit gmv-c&zjmmmmt'*^- turn- 

[00 1 1] bifibUifih. JJBl/fc"lr'<U-*tt. jsi? 

so~ i5QS«Wtc*H,r7xy-;H«l!S4 l 
OQMSSteLTfc*). «l»dSfl>#£<. MET 5 <fc 5 
CC. Wt3ttfcEWrfcH-»ft*W*4#ltl>. e©*S 

JIMftftr am. flUMbccttMoo-^ooo 

[0012] 

^Ri3Stt(D^•rn:c4>@t^fcM^4mtl!!ffl■lr^ , £41 

K«ftfc«8Wtl!£tt«-r S C £ 4 @ffj£ "f 6o 
[0013] 

[tSgg4$&TSfr#©*m 3ll©#SiEtt. ^y*- 
#yM#<DIMMMiMm* ■ ioo Sfig|Uc*ti,T& 
WfcttWffll©IS{b» : 3~20MSfl4^W-f SJiStf&Pa-C 
*oT, MneJMSfkWfltttt^. soym <&gg300 

tt£ 3<0JjMWfc«»*'r**C £4#l*£-f S^lttfe 
Jf-feAU-irC**. 

[0014] BuIBbfc!?? 1 ©£HCC4il>Ti£, 

#TI2^(i) 4«fiT-5»^ y#-*>/N${*©JlfS{b^ 
tttttt$ : 100 *figBJi(T4£W? 5 C £ L < . 

mM.mmmm^ 1 -ioo mb**^-*-* c £# 
j: »3 if t u> m i ©imb©» i <D*mtt£) . 

ioo fifiSptcSttr^'^i'^yy i-Xf -^ ?<om$Sit 
«t*> 6s«n^> i a* fc« 2 ««±4£itsnoo a* 

IBHTdWf 4C 4 L/ < . f^ftSt 5 1 -ioo fi 
SSP£?tfSC4*5<i;95?*t,t,> (01©#£Bj©H2© 

[0015] S/c, WIBLfcSn ©8W0*2©«t«B 



1$&32 0 0 2- 1 0037 8 
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»*©¥*toi8#50jini «T. ? ?©¥£l 

&.T . 500 u m WT-C* £ C 4 g L l> 

[0016] *2 ©»««. flNBLfc* 1 ©IWJ. 0 1 

outworn i ©«ii<a§*i~sfi5 ©s? jf^^-rnAHcia 

iK©j8*m?fcffl-tzAU - * *m >/cC £ 4#8fc£ -rzm 
Wtifrea*. WEbfc»2©IBW©Jffja»»© 
JB94Wl6tt. B*S#*mJBIf1g©ttffi9JK£3ilg4. 
«©K-iBIII«cll8t5rt64»W*C 4(cj: ^MShfef 

i4-t2^4> ffiszLtcmio>mi. mi<D&w<D%i<D& 
mm^m 5 ©»a«»©i»rn*>Kia«©jB!»wiwB 

[0017] J&fc. *^Jc4sl»T. mSSIHCfcttS* 
S£ liXtiitt L> . m «y y * - *'>/JW©MIS 
ffcttffll4»* : 100 *«S15{C^bT. ^®fktt«fll©lR 
^ttt: 3~2<*fig|54£W-fSC4tt. ±ia^b^ffl 

tt»* : 100 »ft3P(c*to-c. MisfbttmiombM = 

3-20MfiSl54##-r^C £4.mi*TSo 
[0018] 

BDWOfclS*. TEJmaci] ~[in] 4MWL. 

[i] tt-f 1ttt4«S Ltcjtyij— >K>/J>ttfMMM M 
*©<^tcj;&j!RW«}WB42AU--*©^^lj8tt 

[i-i] > y *-#>^*WMfift«rt93K©ttS*J Jcotft 
«ffl»©^^{c ct s a u - * © tf* ^R«S 

1* (^aiwtt) ©ipj± : *aw#^tt. M^sa 

HI) ^«T*o*Cfc. *'xji»rtt4fiT3ti'5C4% 
< #«BI±45S1|K|S^3 KH L -CttSMN 1 L 
^c*S*. #tt»*©Jt«iB8»«^:*ttK»42St«-r£* 

[0019] -b^U-f WfiWFKB. 

ti. #W©±«iB«^MtK:**<ft»). WftlLfcJS^ 
»©^»^3&H»t*©«lii©»a{c«ffl3ti"CO*(,^ # 
f-te j F-|3]±©P4©^4»«!)-S©(c^S^^^SiI©fi*5 

[0 02 0] C©fc«>, *^K*Jt»T«. #W4L-C 
ttS#50/jm 4je^.5SS©^*^^y*-^>/^f* 
©J»l8fl:«rt»* ( : HJSfb^fflSI»^) 4ffl^. ik^ffi 
a4l.5m 2 /qWT£^$< Lfc. C©*Sm> #^*ffi4 

tts-r *tt^w©«*«fc 0 'pu < % 0 . #t*ftf r±© 

BI©2l«4a«!>4©K£*ttlS^«©«*s«fi{rt. « 



(4) 



#fl±T4. 

[0 02 1 ] [1-2] TX^J nt©/h$i»>v*-^> 
/JM|{(«ltt{k«»*offiffl«: <fc SWl^ffl^^- * 
©^•i£f»S©f6]± : jHM4« jfiffl Hz ' < U - * 

-#>«*©ilS<tWIS^ (JHT. yy*->|f> 

mwmsm&m^t ter > a c & k j: •> 

#T*4. 1° 
[0 0223 cn«, y v*-jK>/MWMMMk*tttt 

pi]t«IK^fi©aWK: J: 4flB4Wfiffl-fe '< U - f 

oTiSdffl «8it> ©S9n**1SBt?S4fc©. fiHIS 
•&a*aW"i**CiKJ:o-C. ■fe><U-*»da&&*fi£* 20 

fift ffi#8H6St*) 4S4C£#r*4. 
[0 02 3] [III] flktOfttttft*. '«*iK^»t©^ffl 

tcfiniir. S?>tc> y va-#>^#©flMMfc1Mltt 
^';ui'yyy*-Xf ^©*.IS<kiJ*a*- MIS 

? vxhh\mv$$h%^ awns* 

mtidW* L-&4 c <t tc <t -c , yy*- #>/J^ft 
©ms{t%ffls©*©s^isi±©«»w«a ; $:«t*K-r 30 

iHSffi, <S#Sffiin$) 4 $ 6 fcfa±T4 C WIB £ 
ft4„ 

[0 024] «T> ±S2Lfc[I] tfc^F-fttt*^ bttM 
V * -#>4^»©JR»f t««ltt»*©«ffl. [iiflMW 

e£«©»«l [in] gfcffl^*^*, tra&xtttt©ffi 
«Mit«ik©*{ciwra"r*. 

[i] tt?*tt*«ELfc^ y*-#>/b«*©HISffc^ 
ffittt»*©fi«8 : irtB 1 (tlTjkirJz *> K. @f*«# 40 
■fSSiSWtiMi U - * ft £*R**«»ffl * >■« u - * 
«. j|SEfl5^FfC-fe^<L'-^©iS5ffitC^*iiSW6tl4C<!:*5 
f»©i|i§fc«fcO'^?«» -feJl/rt{C:bW4RlE©$- 
tt©H* 6 . *»K-t*»BE©*(. »*B*»«fc &3 #S# 

[0 02 5] mtibtc^m^C^i i> 

AflaiMfilft**^^*^©*^ u- *©^ffi»t©M 
812. Ai*3l$8$*©e^©0tWtJ:4t#xfc,, fft 
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©JBflbMWitrc* 4 fc* . u - * g5BP#k: 
§8^©&^*^Ml:£fiK3fct>'B< . SK1-5^t6Wt? 

^^^©WiiJc^-rs^-s^*^ 5 x io" 
nmWrt©»ft#«M54mj6ffl-fe^- is-zmzctmb 

[0 02 6] ChlCttOX. *«W©tt*»tt*Wil/ 

*&?©^14#ftft*>-?3fc»tt#«ft 4 fcfe .$•&;*© 

¥^ffi{t#T4¥^-?l^©«S#± 5 Xio-'mnWl^i 

(^©iBftWihffl-fe^'u - *##6n*. 
[0027] *»w©m 1 ©#»«. ^Sffi 

ttft«B*iJ:C«9S©tt?JBtt*#J" v*-#>/h 

^©HISfb^ffitftt9**ffl(. >fc&-e*>4. 

(,> 4 ^ y * - # >/JMSft© JMBf fc«ftS»*«. TIB© 

[0028] "f ftfr^. ®5^S©f » ffcil^/ifc 
*-;HlJtt&^©«*«*i*ffl''»'C»lfl. ^HtLTffP, 

nfeas^ett^wr^^y^-^^^tt^ft n 
i&fbteffli/rttWb-rs. 

[ 0 0 2 9 ] »6ftfc«tt©*l8ffc»*iW*. 
«a u -c y V * - # >/h»i*©H^fb^ffl6il&* ; ?:^ 

4. HHOAJMRM©*^**©***^^*^^:*' 
H2©* ; HW)WW9»K^-r«fc9«: > traitSffOTa'* 

f ^^b*^*ft^i^ : K*w©»*^*^^^^ , '^ 
[0 03 0] cn(c*ttr. yy^-#>^#©«ltt 
©jajwtft*©*. ^iistea-r4£. S3tc^-r«^p 

fa^E^^BJ^^fti^CC l&*teT-©TX^^ hib 
wmmhin*. *»»tcfei>rtt. yv*-iK>/h« 

1/ < «250O~300O''C©Sg"C^b, HIS^kbT 

mtxtcs y * -iK>fN*#©J3ittffc«tttt«**««'» 
4. 

[o 0 3 1 3 *3fc. **r#**ifi§ttKflMv ^Stt 
tcflltite-b^ u - * 4^4fcA^c «. ^ y »-#>/N» 

<*©HiSfbiMl*4©*©«iaA J 50/Ltm 300 

T> .*JS<b«ifM^©tb^ffiS^1.5n( , /q«T, MIS 

•ffc«HBIfttt*©»*tt-f© 3 P*ST^' , <j' Ht*3HTt! 

*4„ JRIMl3»att»*©»*tt : f©ttft* s 50'*" «T 
©tl^. */cli'*»*©tb^®^1.5rtl , /q *jS^.4tg 
^ ff 6tl4-l2^ , W-f ©^'X^?*2lt4* 5 S< ft 4. 

[ 0 0 3 2 ] ttc, m<tmm®*<omm-<o®& 

moo um *jH^4ii^{J. fSfcfti-fe'fl'-*©^ 
«a*«U}K< < ft 0 . »5j3tt*© 3 TO7*'** hib^3 



/<U-*©»«tt:to«fcCJ^a«R#lS<&a. fc*>\ * 

vkmwmicm &&&^&§£@©#*mcoi > -com. 

**3 £*/jNfi3©tt©¥*Mfi*ifc"r. 
[ 0 0 3 3 ] tfc. miE&fflmmm3i<D®miL*<D 

* hJt C= l) -c&s. *»SlK:**<,»rtt. frieLfcy 
v * - jK^/jMRftsiit^oafH^ff > «ttnis<b^©te 

©»*tfrf©ttg. Wr^-tf HtfcJiCJflMfl^ftfi 

[0 034] [II]®0§ge£M0jt|iffl : #fEB)Jtabl>-C 

at* ({&*sutm (gftasta^) *wr4iws*» 
[0 03 5] c©fc«>. fc&gitcfc^-ctt. Haitian 

±©«ftM*4Wtf>*. C©*S£, *£9!icJ:*itf. H2 

[0 03 6] *»B«c*fl»r«. *MR<b&Wlg& tT 
fO^yxxf^Sifc.fco'^'J -f 5 KtUR&£0>6Xtt 

[0 03 7] CtllJ, 7* y-iH»li*fflC»fc»^. f# 
6ft£^U-#©#tt#{gtl£££lt. 7x/HH 

* : 100 fiWHcatUT. Mbtt#tlJ§©@fb^ : 3~ 

2oe«aJT?*o. <!:■)»*(,<«. 5~issa»r* 
[0 03 8] «Wfktt««i©i!{fc!»©^wa3&«. 3S« 

i>-fft*>. ia»»©&««a$*7n-r. 

[0 03 9 ] *IH8«:«fc*il*. il!Uiffctt«MS©£»«£ 

cm] fttoift*t&3;. «B^a«t©«ffl : **mjk* 
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l»r«. t^U-^JjSJ&ft'tJfC. BtfiBL/^c^y*-JH> 
/J>«(*®||ISfb«ffltt»*{clilit'C. yy*- 
^>/jsHc<*©HSSfb^ffl^^*. y 7 x -X f 

•»r , x y * - *>/J^tt©Mi3{b^fflft$*©«M 
±©HSi& ! J>SjI£tWlK-f €>C 

[0040] ±et,/y*tt«*tt*. Sfcfflest 

300 &T?££^ v/7~#>/J^$^J9MMt&ffitt 
: ioo mmmcttLx&m&Titta') £a$£T6 
^y*-^>^{*©ms<bWffli4^ : ioo mmm 

T, J:»)W*L<tt±ia«ISfl?W«tt«^: l~ioo* 

20 «nj*$wr*ci3&JSf*ut». 

[004 1] 

Jl^fl$fflltt&$©tt&£50um (1) 

±KUcJ|&<b%iM*M*©£*»# 1 «figP*«©» 

TOT«KM«±5 xio-'rnnW^-b/N'U-^-^ff 5 

[ 0 0 4 2 ] $ fc. ±!2LWIMfift!»faK»*©dir« 
30 #ioo Mgp£S;t6i#£. *ti6©-b^-u-**«: 

• [0043] ©mile u /c^ y * - # >/i^#©mwk«i 

ffi^*©^ D a D-C, a^^SOwmWT©*)©. 

iysfbu/c4>©r. ss#50iLtiTi wt©*>©. 

[0044] ©iia^^WM^rtt^^f^Stft^DfcM!* 
& £*©tbS#*Uc<fc o T^SI L/fc fe©5r, 5f — JUtt^C i' 

fcflL ftiS. MI&{bL//cfc©-C > SS#50Mm 
OT©fc©. 04K. ±J2t/fc^y*-#>/I>iW*©* 

iwb4»«tt»*©«-Hii»«¥*©-w*mr. 
[0045] *^aj(Ccfcn«. ±ieu/c^ y #-#>^ 
»f*©HiSib^jfflif4^*-cA^8S*ffl^^**^ y 

^>/jN«ft©Hi8{b«Jffl©U*©t4^rafc^4-<*L'«)5 
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ft£. 

*-#>^5 7^iJ«fcC«MlK3Rttlt: ] 3 6CC. 
m 300w m JUTT* S y V *-ij«>/h«ft©IWS 

{HWfflf4»* : 100 mmmttt Lvov t?sv7*-x. 

J:OlISi»6Itfti5 1 iS;/tB2i«M^ 10 

mtiM saa^T^w-r s c £ ***** < - -tsa° 

[0 046] ±B£tf*#. 1 *S3P*«©tl^{*. « 
oSS»*iH*.**£. J»fc* 5 ffiTU HtflBUfc^ 

<ft£ 0 gfc. ±ffi£SW#, 100 *a§B£S;L.2>t§ 

*ft6©H2^-l/-**«C*ittS#fM£fc3a$— £ 20 
ft 9. jf«x©ffi*>64><t?*l/<ftt<>., 
[0 047] 4±S2 l/fc'** ?>V7x- 

XK»*©JiWHM&*. JUS®*. 

jcfcttS^JUi' > v y x - 9 9<DM$&itWt3it b 

(,>. 30 
[0048] "f ftfc*>. 5teJ6*te«EK*©SHtt* 
St,>»5f*»*fc«S^©t:'9^4 350- 500'Crm 

dfc-r * t . mt&vfflx- y v * - >k>'WW* £ fw * #* 

[0 049] J*Tff6hfc'<jl,?yy7*-Xtj? 
$MRf8. »*l/< «20OO-3O0O°C-Cj|l8ttb't: 

T&cifc-etS,, /WiM y 7 **l!BST 

</ >*®ftn ( : qi) « 5 ®a%«T-e* * c £#*? 
[0050] cti«, ( :at) #5ft 

£ffifflbfct§£K:«. ffl&mz%htlh J e'* U- *©S 
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A^V7x-Xt» *©m§&{b«J$*©¥£ti&tt 50 

[0051] cn«, ±ELfci-tjH'>v7x-xe» 

(«»»3K : ) *»WKfctf**tt»*£ l/"C«v A& 
IMS»**iJ:^/*fctt55«!tll»»**«F* b< . ttK 
*595%t(±©t>©-C, ¥#tfi&#50Mtn jyT©4>©#*? 
$L<. <fcf)»iL<{i¥ft)SS* J 10Atni J^TT^Sc 

[0052] «fi&P95X*SS©»£tt. **ffift£ 
tit t» S^||tt3WW4«40«tt«>«Stt*B# 0 

Hi*. *fc. ¥^Sfs* s 50Mm zm&zt. 

>/J^*©IM&<t»ffltt»*i ©$-S£1x#5S < ft 

[0053] Mlfl«5E©¥«9tS[a©TIR»1*KW»S*» 
*t>©-Cttft(,>. ft*>\ AiU&te»*tt. W*tf«B©^ 
^^2500-4000"C-C*»IO-rffP»tlfc^S©»* 

^aga^s^is©©*-?*^ WBt. as^s® 

[0 054] (to-#y?5'9 9 : ) *-jK>^9» f 

Ji(T©*>©^ff*C''' 5 . *B^* J 95%*^©«^«. AiS 
MISI&*. ^SIMfil9*©«^4PiaK. ^F^KiL 

[0055] ifc, ^fifIA 5 100nm 
OTB»»fc»IRS*»*fe©'Cttftt». ft*$. 
*j J: Cf y v * - *>/hE£f*©MI&fk^ffl»®*©&&> 

[0056] (»» mmm : ) sbwir 
■s^««st* 5 »s L/ < . 3 6(c»^«itta (as) # 

*S©¥^«*Sfl©TR«^{c§iJpg 3 n S 4> ©rtift C\ 
[ 0 0 5 7 ] ftfc. *^{cijW^g!S[$ai^iat©¥^ 

«. fl|<?©lttHI©»rii©iSti©^it i &*fKt?l*Lfc^ 
il^^U. ifeK»rffi^^R^ft^li^». «^©l» 

^fii^^-r. sfc. tftNiiaawtflM^wtfiBsoo 



11 

[0 05 8] Mee^»i©^fcj««IS©TPI«f#ic$iJ 

«8£©¥*3«ififi£«. <B * ©i|&*i©it&fig©£st£# 
»-CKOfc¥^ff**t. ±3BOfcJMlllK3R«ltO^^ 
WIS** 2 Um *&*.**>. ¥9«*fi#500 um*m 

its ^ y #-jK>/J«fton^t«!ffl«i»*K:*f-r 

[ 0 0 5 9 ] *fc. a«lKJR«ilt©«K»959<«±"C* 

iShmtfif&TLS^. tit. *&wtc*iV?>±M&btcVk 

«&fc<fc O^S*J-«WftKJR«iltKtt« o r @©-c 
[0 06 0] *-*'>ty?7 -^'-ft£'©8SiI 

5*iSS«5S£JfeU M*HfcK*i«»fc6©*flH»4C£ 
£©8Mll*l*£WL-C 

[0 06 1 ] BWfcKuLJWi l/Ttt. WAtf. 77Xf y 

[0 06 2 ] r/UXtiBB&ftjai'&Jt&f*. yy*-# 
W. *fctt. *ft6K3 6K*v#-#>^8f*©J&ia 

^ t*Mfitt*. 9 * v 7 x - x m ? mm^m® 

*. MIS®*. *-^>7-5 

6jgt«i s i mt fctt 2 ««±*35an. o/cs^» 

[0 0 6 3 ] fc*. ±gB0fcfi^«C. ^S^CISD-C^ 

: 130 ~220 "C. : ZOON/cm 2 fcLL"C 

[0 064] WHuasESMusia^tt. jtyij-tfy 

tDtt^. v 7 * -X f 7 *©MttfHM9*. 



#^32002- 1 00 37 8 
12 

«n s i a* few 2 a«Jb*asaK o fcs£»*tt 
[oo65] mmmmos^xa. ioo ~uo 'c©s 

[0066] *m<Dim&mt. mwm^mmmm 
©jtiaincaas*. i&<DftmmicM®mziSLttzz t 
ick-ozytrnzfttcmiLtiiz. mnLtc^m<mn 

m-c&zctvmm. #»«©*?»*« 

«KW. fcAWteftSIMfc 
[0 06 7] fcfc. #aWK*«,»Ttt. ±ieufc@ftia5 

* - # > ^ Jt/ 7 * >K (PFSA) W ^ >^g^& S 

■ci^/c©, ^Bjw^m^m^^" u- * fcffl^a c 

[0 06 8 ] ?6fC. *«i!8©«6»«ftffl-b^U-* 
[0 06 9] 

^*4> (2) «5iffiKot>-C««WrS. 

(l) le^n^f : 

V*-#>/JMl5f*©^l&ffc^lE^®* : ) +y »J > 
( : QI) : 3%, : 100 *C©5ftSe ? 

(a-*af-*e»^) * 25o"c-ciB#raftm^aL 

b. c. d) . 

ft©mb^tMei»^a. b. c. d©tttt (IfrH* 



(8) 



13 



[0073] 



ft) *i*T. * 
(WW:) «2KST7*y-*«|gA. B4 

(yy*-jj«>4 i «#«««Mk*ll»tt* : ) ttS : 2 

~40/Ltm 

V7 x-Xtj WWMWbWB* :)+-"■> 
>?itft£ ( : QI) : 3%, ttfb£ : 100 •COEKJRtf 

^ (a-j^-^t'yf) * 65o*cr5B#raJjn^a 

WM* 5 ioum ©MtSffc«R*. 

[007 1 1 (AJUilS»* : ) W-mM : lOum (IS 
; sp-io . B#JII8 «*> tt»> 

(35«y*tt»* : ) ¥*BiS : 6 «m (ftfeg : acp-io 
oo. 0*MI& (*> ttS) 

{.ij-^rf^ vi> :) ■ 25nm 

ij—tfy+s-yyi^-tti?) zmMc. [0074] 

rnn7!)1^xi)-Q(H (t*> till) (»* [^2] 
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$jg&) : 300nm . WSStfi : 10 Win, 2900-CBMSI 
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(/in) 


ttmm 

(inVg) 


TXKt hit 
(-) 


a 


250-300 


0.06 


1.3 


b 


70-250 


0.34 


1.5 


c 


300-850 


0.05 


1.3 


d 


1- 80 


3.52 


2.5 











mm 




m !> 


(N/cm*) 


A 




: KHW> PR-50273 


160 


700 


B 


7x y-vums 


: AM-* S890 


200 


800 



«#) 1) : fflfflMMSa&aSK 

[007 5] (2) «(J£ft : 

(2-1)^ Vi3-$>fr®fc<DmMt®ffl®®^ ^it 

(2-2)^)1 WV7x-Xb-»; ?©JSI&{t12«. MIS 
»*. *-#>77^©¥^tl: U— IfBJr • IStSL 

m.BET-m (sm^m) -cms. 

(2-4) Jt V # >/h»ft©««{ t»fttt»*©»*tt 

©M®©&&^Bcot, >-£©**£;* <b«/J\S3©J£©* 

f*ffligfn^= (#fiBfitS/K*4©«t») 
C±I5^(2) +. ^©M^Saf ) 
fcfc, @5Ki$l,»T, lOKlfitnlh lla . lib Kttfitt 
CPTFE (^'Jf F77;WDI?l/» D . 12a . 12b 
PtettUBft (9.8 X1000N) . S«8*f4 (50mm 
ft) £^To 

(007 8] ( tfzMrtB. ■ ) ^aBMHM®SB*ffl 

i\ mmmm mm mmmt^hmti ■■ o.ogsMPa so 



40 



C2-5)^3R®^(* (««) ©EH* C««K. **UfcS 
ta. ffcUfflfc^ #*)8SS. ffilf&g) : 

(g^g : ) mmmvmm (mm) tummm 
[oo76] (mmmtK ■■ ) mmmmm^s. m 

&g :n^^ =»fc* (ft) tt») " SK 7 

TKSC2) K»^t>rftt*«K**JWHl> 
[0077] 

xi#$©*iil8 (2) 

(y-^EE)C: lkqf/cm J • G)©gH£t£&U ^© 

m-mm : > *- h < <*> A*«fBiftt*> 

[0079] (2-6)»tt**Jl8W8## < : »tf 



(9) 
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co 08 0] mtt*im*®Ri-k><i''-z<ottm:m * 
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* 3 : 2mm, fl : 200mm , fi£ : 200mm . $t©iH : 1 mm. 
fi©3£3 : 0.8mm 
[008 1 ] 

mi] 



di 1 )/n (n-1) (mm) 



(3) 



±!B^(3) +x 

d i : i &Bomj£&®mmz®fflfemt 

MmZV>&¥-£imi:V>£ (mm) 



[0 08 2] (|HfcWl~3. itSWf 1-6) >y*- 
*>/jN»ft©l«Mfc!»ffltt»^i y x ft 
3K^irge£i!l£r. * * s-frZimtL-cfy-tcM 

[0 083] f#6*ifc*MK«&!»*«M««-C»» 

cfca. u *2K7S-rjsaE«*fl=T. 20 

7'UX^0{Ci:t3^E^t/, : 2 mm, 4g : 200mti 
. S3 : 200n»n ©s£5RJt0tff*<* (MR) *KJ£l/fc 

(&MI i - 3 . mm i - 4 > . aaam* l 

«tt»*©**«l». iJ34IBI*©*ffi-CfiaM)sS»ft 

[0084] ^{cf#6n/cK^»e)E0#{coiir. 

0t «SUtil&i. ftffigft^. #*&i&ffi. Ifttf&g* 

^u->©«Kajw**i«tfcia»*W're^atffl 30 

1>T. ±Bt/fciHtaW>^Tffir. W3 : 2™. tf : 200m . 

m . ss : 2oomn ommmmmm ( : 3§tt#i$f4 

[0 08 5] ft*. j» ( : #*8«&JB©8I> ©«tt 1 m 

- *©»«s©wfBtc»-r 5¥«tJ»R* £ zmmu 

CHifeffl 4 -13, ifc&W 7 - 9 ) jt y * - «K ><NW*© 
SttMfc«iatt»*fe<fc x y -jMHJU . ^ v 
>/h«ft©IMBffc«lttfit&*, rt*wy?x-Xtj 40 
*©JHSfb1?Jf»5fc. SlSlfr*. tj~tf>-79?9toJ:& 
7 r -f ><-*> 6iB^»illl£jft»5£. SUB 

[0086] *K, f#£*lfci£jtgfe£ 100'CO^ftT. 

ffktfSB&ft-CT'l'ZffflZL. m$ : 2mm. : 200mm 
. S3 : 200nm ©ttjRJHHgft <**> £SS£L,/c 0 50 



^K^enfcKJRJffiR^ftK-ot^. it^s. limits 
[0 0 8 7 ] ft6fC. t96ftfc8f£tiMR&OT'9\ 

■b/<u--i»©i«{cwj£-r-5iii*i/fciMiJ**"i-i^a* 

ffll^r. ±El/fc£Htt©#i*r. JI3 : 2irm. *S : 20 
am . S3 : 200ni* 4>ftttt»&X«dBft$ ( : MRSM 

ft*. yi ( : #*SSS8Sffl©?f§) ©*i»lnm. aiSttO.Sn 
m <b L/C, 

[008 8] f#6n/c«Mt-b^'t'-^©?fai3 
»6tifciW3efirj|l**-S'. «4, $k6lC*2hZJ:5 

gn. fssmttffitn. ®f*»gft$-c. fro. 

[0089]$ ^HJo^mtfeffl-fe^'U-f 
«. JMfi^fc*^B-C*4teA. (Sifted?. 

SCiWofc. *£lfcMCC*l>?l2. 3 6ft, /t- 
»W^WB»«©>t-iBIIIKffiSi«*. ffi©>tffi(IJK:M 
^a-fe;u?r. iffieufcsei^i -iwon-rn^rff en 

[0090]^. n%fttcMwmft*%>mmmifc<D& 
u-*©ivr*i©»£t>. ^x^*©^*si^-ift 

[0091] 
[^3] 
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1 


■ 
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li 
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<s 
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* [0092] 
[H4] 



10 



20 



30 





&&&&&& 




(g/ca") 


(n& • ci) 


mm* 

OnQ • en) 


(cm Vain • co a ) 


mm. 

(N/cII , ) 


[xio 1 ] Cm) 


gffcMl 


2. 12 


8.4 


! 10.9 


< 1X10" 4 


5010 


± 4.2 


<mm 


2.09 


9.8 


12.8 


< 1X10" 1 


5660 


± 3.4 


mm 


2.11 


8.8 


11.6 


< lxl0" J 


5220 


± 3.8 


mm 


1.73 


970 


1240 


< lxl0"« 


8980 


± 3.2 


mm 


1.46 


36.6 


48.6 


1.2X10* 1 


80 


±10.2 


mm 


2.06 


18.6 


24.2 


< 1x10"' 


6880 


± 6.2 


mm 


2.08 


20.0 


26.4 


< 1X10" 4 


5840 


± 4.4 


mm* 


2. 01 


12.2 


24.5 


< 1X10" 4 


3460 


±10.0 


mm 


2.04 


86.4 


122 


< lxiO* 4 


7860 


± 4.1 



[0093] 



[«5 3 



(11) 



19 
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G 



e: 

9: 



s 

* 



MS 

* " 



Si 

4b 53 



H: 



i i 



8 



M 



S 



m 
m 

G 



Sa 4^1 

««« 



9 



[0094] 



me] 
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22 













(uR - cm) 


(eiQ • ca) 


7J <*>25j9J& 

(caVmin • cm 1 ) 


fJD's wmc 

(If/cm*) 


[xiO 1 ] (no) 




2.11 


8.1 


10.7 


< 1X10" 4 


4980 


± 4.6 


mm 


2.08 


12.8 


16.8 


< lxlO" 4 


5840 


± 3.4 


%mm 


2. 09 


8.6 


11.2 


! < lxio-< 


5770 


± 3.9 


mm 


2. 12 


7.6 


10.4 


< IX10" 4 


5240 


±4.2 


mmt 


2.09 


8.3 


10.9 


< 1X10" 1 


5110 


± as 


mtmt 


2.11 


7.8 


10.2 


< 1X10" 4 


5030 


± 41 


nnmo 


2. 10 


9.1 


12.4 


< lxiO' 4 


5440 J 


± 4.0 


mmi 


2.08 


12.2 


16.6 


< 1X10* 


5920 


± 3.5 


mmi 


1. 96 


578 


768 


< lxiO" 1 


8210 


± 3.4 




2. 06 


18.6 


24.6 


< LXIO" 4 


7210 


±6.2 




2. 08 


8.8 


11.8 


< 1X10- 1 


6890 


± 8.8 



[0 095] 

||*^tgftfc$f4**£«*Tr £ C i t ft o 
[01] HftKfl^FS«B4«fi©fll«*^r««iaT* 

[@2] A^r^*©Si L ^@ ; £*-ra+^^* 
[0 3 ] y v >/i«(t©msft«!ffls»*0ta^-* 
[si ] 



[@4 ] a yii~#>m&omsitwiMhmM<D&* 

20 [05] ft8HfilS*©«3£ffi*mr«"Bia-e*5. 
[*Ht©ifcE] 



30 




2 
3 
4 
5 
10 
11a 
12a 
P 
S 



mm 

Stilt 

lib mm 

12b 
Mf£t> 

m 



[05] 



CD 


1 i — rJ 






lie 



\r\Za 




1 — 4 

100 u m 
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